Examined direct and mediated relations between condition parameters and maternal mental health for 53 mothers of 2-to 11-year-old children with juvenile rheumatoid arthritis (JRA
1992a; Vandvik & Eckblad, 1991) , most research has focused primarily on the effects of JRA on the diagnosed child (e.g., Billings, Moos, Miller, & Gottlieb, 1987; Timko, Stovel, Moos, & Miller, 1992b; Wallander, Vami, Babani, Banis, & Wilcox, 1988) . However, studies of children with various chronic illnesses suggest that mothers assume high levels of responsibility for the child's care and report higher levels of stress and depression than do fathers (Bristol, Gallagher, & Schopler, 1988; Timko et al., 1992a; Kazak & Marvin, 1984) . Despite findings that mothers of children with JRA are at risk for mental health problems, little is known about variables associated with maternal mental health. To design effective interventions for families of children with JRA, it is important to examine variables associated with maternal mental health and to identify processes by which having a child with JRA may lead to maternal mental health problems.
RISK AND PROTECTIVE FACTORS RELATED TO MATERNAL MENTAL HEALTH
Several categories of risk and protective factors are associated with maternal mental health consequences of a child's chronic illness, including characteristics of the child's condition, environment or social context, family functioning, service use, and stressful life events (e.g., Timko et al., 1992a; Wallander et al., 1989) . Condition parameters including severity and prognosis are an important set of variables.
Condition Parameters
Several characteristics of the child's condition serve as potential risk factors for maternal psychological problems. First, the degree of severity of the child's illness has been identified as a risk factor for parents of children with various chronic illnesses (e.g., Silver, Bauman, & Ireys, 1995) . Distinctions have been made between biological and functional severity (Stein et al., 1987) . Biological severity includes characteristics of the illness such as disease-specific physiological symptoms. Biological severity for JRA may include inflammation of the joints, limitation in motion, pain, or heat, and may include spiking fevers, lymphadenopathy, rash, stiffness or pain in the morning, need for daily physical therapy or medications, uveitis (eye inflammation, early diagnosis of which requires twice yearly examination), and unpredictable relapses (Cassidy & Petty, 1990) . In a longitudinal study of psychological functioning of mothers (and fathers) of children with JRA, Timko et al. (1992a) found significant negative relations between the child's pain and maternal social activities.
Functional severity reflects the impact of the disorder on an individual's ability to perform age-appropriate social and physical activities. Functional severity has been operationalized to include impairment in activities of daily living at Pennsylvania State University on February 28, 2013 http://jpepsy.oxfordjournals.org/ Downloaded from such as eating and sleeping, condition-related limitations in intellectuaJ or emotional functioning, and number of days missed from school (Billings etaJ., 1987; Daniels et al., 1987; Stein et ah, 1987) .
In their study of families of 4-to 16-year-old children diagnosed with JRA, Daltroy et al. (1992) examined relations between maternal mood and physician ratings of disease activity, assessed with questions about functional limitations and joint inflammation. They found higher levels of mood disturbance in mothers whose children's disease activity was mild than in mothers of children whose disease activity was rated as none, or moderate to severe. This finding suggests a nonlinear relation between severity and mood. The physician rating of severity combined indices of functional and biological severity, which makes it difficult to interpret their results. Timko et al. (1992a ) assessed children's functioning severity with a measure of difficulty carrying out activities of daily living (e.g., grooming, eating) and did not find significant concurrent or longitudinal relations with mother's depressed mood. They did, however, report significant positive relations concurrently and longitudinally between functional disability and mothers' personal strain. Thus, functional severity may have indirect effects on maternal mental health, mediated through perceived stress.
A second category of condition parameters that has received limited attention includes characteristics of the illness course such as condition duration, predictability, visibility, or prognosis. Although these potential risk factors generally have not been examined in studies of children with JRA, these variables are identified as clinically significant aspects of JRA (Cassidy & Petty, 1990 ) that likely impact parental responses to their child's illness . Additionally, these variables often are confounded with severity such that their effects cannot be differentiated from the effects of biological or functional severity. For example, Timko et al. (1992a) found that duration of child's illness was associated with mothers' social activities, yet not maternal depressed mood. It may be that duration of illness is only one of many important characteristics of the condition course (e.g., unpredictability or prognosis) that may be predictive of mothers' mood.
A third category is service use, such as medical services provided to the children and their families. Wallander et al. (1989) found that greater use of educational and outpatient medical services by the child was related to higher levels of social functioning among mothers of children with various physical disabilities.
Context Characteristics
It is also important to consider variables representing the environmental context in which the illness occurs (Wallander et al., 1989 (Silver et al., 1995; Timko et al., 1992a; Vandvik & Eckblad, 1991; Wallander et al., 1988) . Direct effects on parental psychological adjustment have been found for these contextual variables (Vandvik & Eckblad, 1991; Wallander etal., 1989) .
STRESS AND COPING MODELS
Several conceptual models have been developed to explore the mechanisms by which condition parameters, context characteristics, and other predictors affect maternal mental health (e.g., Silver et al., 1995; Timko et al., 1992a; Wallander et al., 1989) . These models employ a stress and coping framework which posits that the effects of stress (e.g., severity of the condition) are mediated by cognitive appraisal and coping processes (Lazarus & Folkman, 1984) . For example, Wallander et al. (1989) proposed that maternal adaptation to a child's illness is predicted by biological and functional severity parameters of the child's condition and psychosocial stressors which are mediated by maternal appraisals and coping and moderated by social and personal resources.
There is initial evidence to support conceptual models which begin to explicate the process by which condition parameters may affect maternal well-being indirectly, through maternal appraisals and coping (e.g., Ireys & Silver, 19%; Wallander et al., 1989) . Focusing on JRA, Timko et al. (1992a) found that parental illness-related coping was related significantly to parental mental health; however, they did not explore the effects of parents' cognitive processes, such as appraisals of the impact of the child's condition on family functioning. In other studies, mother's perception of the impact of the child's illness on the family has been conceptualized as one of several mediating processes through which biological or functional severity may lead to parental psychological problems (e.g., Ireys & Silver, 1996; Wallander et al., 1989) . For example, Ireys and Silver demonstrated that among families of children with diverse illnesses, maternal appraisal of condition impact on the family is a mediating process that partially explains relations between service use and maternal well-being. Research is needed to test similar models with mothers of children with JRA.
In the present study, we examine both direct and mediated relations between condition parameters of a child's JRA and maternal mental health, considering the effects of context characteristics. First, multivariate relations between the child's condition parameters and context characteristics and mother's mental health are examined to determine the direct associations. We distinguish between parameters of biological and functional severity, characteristics of illness course, at Pennsylvania State University on February 28, 2013 http://jpepsy.oxfordjournals.org/ Downloaded from and medical services, to disentangle the associations between these different characteristics of the condition and maternal mental health. Second, we examine the mediational effects of maternal appraisals of impact of the illness on the family on the significant condition parameters that are associated with maternal mental health. We hypothesize that the significant condition parameters that show direct relations with maternal mental health will be mediated, at least partially, by maternal appraisals of impact on the family.
METHODS

Participants
Participants were recruited from the Pediatric Rheumatology Clinic at the Johns Hopkins Hospital for participation in a larger intervention study. Children diagnosed with arthritis or a related condition (i.e., lupus, Chron's, or dermatomyositis) between the ages of 2 and 12 years were identified from patient lists and a letter was sent to the parents describing the study. Families were eligible for the study if they had a child between 2 and 12 years old with a rheumatological condition, the mother spoke English, and they lived within 1.5 hours of the clinic. Follow-up phone calls were then made to screen for eligibility, describe the study further, and invite participation. Sixty-five children were identified from clinic lists as potentially eligible for the study and 6 were excluded because they did not meet eligibility criteria. Of the remaining 59 potential participants, we were unable to contact 2 (3%), and 4 (7%) refused participation. Data from the remaining 53 families were used for the present analyses. Mothers were selected as the source of information because (a) they are primarily responsible for health-related care of the children (Silver et al., 1995) ; (b) research shows mothers have higher levels of depression than do fathers (Timko et al., 1992a) ; and (c) mothers tend to bring their children for appointments and are more available to participate.
The mean age of the children was 7.8 years (SD = 2.6; range = 2-11). Seventy-four percent of the children were female. The majority of the children were Caucasian (94%) and 6% were African American. The time since diagnosis ranged from less than 1 week to 10.3 years (M = 3.6 years, SD = 2.5). Seventythree percent of the children lived with their biological mother and father, 10% lived with their mother and her unrelated partner, 2% lived with an adult family member, 8% lived with their mother alone; and 8% lived in other circumstances (e.g., with grandparents). The mean age of the mothers was 36.8 years (SD = 6.23). Forty-seven percent of the mothers had at least some college education; 45% had graduated from high school; and 8% had less than a high school education (range = 8-17 years of education). Mother's psychological symptomatology was assessed with the Total Symptom Score from the Psychological Symptom Index (PSI; llfeld, 1976), a 29-item self-report measure of the intensity of common symptoms rated on a scale from never to very often. Although not a validated index of psychiatric caseness, a score of 20 or greater is considered to indicate a high level of symptoms (total range is 0 to 100). The PSI was developed on a community sample and has acceptable concurrent validity and internal reliability (Ilfeld, 1976) . In the present study, Cronbach's alpha was .88.
Appraisal of Impact on Family
A revised version of the 24-item Impact on Family Scale (IOF; Stein & Jessop, 1985a; Stein & Reissman, 1980 ) was used to measure mothers' appraisals of the impact of the child's illness on herself and her family. Ratings range from strongly agree to strongly disagree. We used the 19-item Total Impact Score which assesses maternal perceptions of economic changes, effects of the illness on family interactions and social relations outside of the family, and burden or strain, and has demonstrated construct validity (Stein & Jessop, 1985b) . In this study, a = .91.
Condition Parameters
Biological Severity. The child's rheumatologist (E.M.S.) rated type of medications from the medical chart, indicating whether children were taking orally no medication, nonsteroidal anti-inflammatory drugs (NSAID) (e.g., aspirin), or NSAID and another drug, such as a steroidal medication (e.g., prednisone) or methotrexate. The child's rheumatologist (E.M.S.) rated joint involvement from the child's chart using standard classifications: "no," "four or fewer (pauciarticular)," or "greater than four (polyarticular)" joints involved. The amount of pain was assessed with a scale of mothers' report of the amount of pain experienced by their child in the past week. Ratings are made on a 100-point visual analog scale, ranging from no pain to pain as bad as it can be. Morning stiffness, and its duration, were assessed with two items from previous studies . Billings et al. reported acceptable correlations between parental and child reports for both pain and moming stiffness scales and found that parental reports of each scale discriminated severely ill from mildly ill children.
Functional Severity. The 14-item Functional Status 1IR Measure (Stein & Jessop, 1990 ) was used to assess limitations in social roles and family activities at Pennsylvania State University on February 28, 2013 http://jpepsy.oxfordjournals.org/ Downloaded from (e.g., eating, sleeping, communication) that result from the childs' condition. Mothers rate each item (e.g., eats well) as ranging from occurring never or rarely to almost always. When impairment is indicated, the parent reports the extent to which this was due to the condition. Factor analyses revealed a general functioning factor with good reliability (Stein & Jessop, 1990 ) which supports using a total scale score. In this study, a = .92. The 22-item Health Assessment Questionnaire-Child Form (HAQ-C; Billings et al., 1987) assesses limitations in physical activities of daily living. The HAQ-C was adapted from the Health Assessment Questionnaire (HAQ; Fries, Spitz, & Young, 1982) to assess parent's reports of their child's impairments in performance of daily physical activities (e.g., climbing steps) over the past week that result from the child's condition. Responses are rated from no difficulty to unable to do. Acceptable correlations between parent and child reports on this scale have been reported and the total limitations scale has discriminated severely ill from mildly ill children . In the present study, a = .93. The number of school days missed due to the condition was assessed with maternal reports on a single item used widely in national surveys as a general proxy for difficulties in children's functioning .
Characteristics of Illness Course
Prognosis was assessed with mother's report on a single item on a 4-point Likert scale, to indicate whether mothers perceived their child would get better, stay the same, get worse, or don't know? A dichotomous score was derived indicating the child will "get better or stay the same" or "get worse or do not know." Duration of illness was assessed with mother's report of the number of years of the child's illness, coded as "1 year or less" or "greater than 1 year." Unpredictability was measured with a single dichotomous item, "Do you have to watch for sudden changes in your child's condition, such as crises, or sudden attacks?" Visibility was assessed with one item: "Are there any ways in which child's health condition is noticeable to others?" dichotomized to indicate the illness was "noticeable some or all of the time" or "not at all."
Children's Use of Health Services
Mothers reported number of all types of visits to any medical provider over the past 12 months for medical care of die child with JRA.
Context Characteristics
Child Characteristics. Context characteristics relating to the child included the age, gender, and the presence of other problems, which included mother's reports of problems other than the JRA diagnosis such as sensory, communication, or learning problems. A dichotomous score was derived to reflect "some" or "no" additional problems.
Demographics. Context characteristics related to family included family composition, marital status, maternal education, and maternal health (assessed with a single item about the mothers' perceptions of their own health rated on a 5-point Likert scale from poor to excellent).
Procedures
Standardized, structured interviews were conducted by trained interviewers. Informed consent was obtained from all participants at the time of the interview. Interviews were conducted either in the parents' homes (53%) or in a quiet room in the hospital or the nearby offices of the Arthritis Foundation, Maryland Chapter (47%). Following the interview, participants were paid $20 for their participation. Procedures were approved by the Joint Committee on Clinical Investigation of the Johns Hopkins Medical Institutions.
Analyses
First, we conducted univariate analyses of the variables to obtain means, standard deviations, and frequencies and to examine the distributions for skewness or nonnormality. Continuous variables were collapsed into polychotomous or dichotomous variables for the bivariate analyses to ensure adequate cell sizes and to examine the means. Second, we conducted bivariate analyses of each condition parameter and context characteristic with maternal mental health using t tests for dichotomous variables and analysis of variance for polychotomous variables. We controlled for Type 1 and Type II errors and reduced the number of variables in the regressions relative to the sample size by employing the Bonferroni test. The adjusted p value for the context variables was .008 and for the condition variables was .004.
Third, we conducted backward multiple regression analyses with the set of condition parameters to determine the variables significant in a multivariate model. Diagnostic analyses revealed that no variable had an unacceptably low tolerance, and that no cases were significant outliers or influential data points (Bollen & Jackman, 1990; Stevens, 1984) .
Although two continuous variables were presented as polychotomous in the bivariate analyses, they were analyzed as continuous in the regressions to limit the number of variables in the regressions relative to the sample size. Backward stepwise multiple regressions were conducted to determine the most parsimonious equation for examining which condition parameters were associated with at Pennsylvania State University on February 28, 2013 http://jpepsy.oxfordjournals.org/ Downloaded from maternal mental health. All critical variables were entered into the model and deleted one by one until each of the variables remaining produced an F statistic significant at the Bonferroni-correctedp < .01. Fourth, simultaneous regressions were conducted to test our mediational models using Baron and Kenny's (1986) recommended procedures. Sobel's (1982) formula was used to test for significance of the mediation. Table I presents percentages for the significant condition parameters. The mean PSI score was 22.90 (SD = 10.22; possible range = 0-100). The highest 10% of PSI scores were above 35. The mean Impact on Family score was 38.35 (SD = 10.00; possible range = 4-108).
RESULTS
Means, Standard Deviations, and Percentages
Bivariate Relations
The bivariate relations between each of the context characteristics and PSI were analyzed using the Bonferroni-corrected p value of .008 and no relations were significant. When examined individually, the following four condition parameters were associated significantly with maternal psychological symptoms, 
Multivariate Relations
In the backward multiple regression, PSI was regressed on the set of four condition parameters: type of medications, joint stiffness, functional status, and visibility. Functional status and joint stiffness were continuous variables; type of medications and visibility were dichotomized. In the final equation, only two variables remained significantly related to PSI at p < .01: type of medications (P = -.46, p < .001) and functional status (P = -.36; p < .01). Mothers whose children were taking nonsteroidal and steroidal or other medications (e.g., methotrexate) reported significantly higher levels of psychological symptoms than did mothers of children taking nonsteroidal only or no medications. Also, mothers who reported their children displayed some limitations in activities of daily living (e.g., communicating, eating) showed higher levels of psychological symptoms than did mothers who reported that their children had no such limitations. The R 2 for type of medications and functional status was .42, indicating these variables accounted for 42% of the variance in maternal mental health.
Mediational Associations
We conducted two sets of mediational analyses using functional status and type of medications as independent predictors, IOF as the mediating variable, and PSI as the dependent variable. To analyze IOF as a mediator of functional status, three steps were required (Figure 1) . First, IOF was regressed on functional status and was significant ((3 = -.45; p < .001). Second, PSI was regressed on functional status and was significant (P = -.50; p < .001). Third, PSI was regressed on functional status and IOF simultaneously and IOF was significantly related to PSI (P = .34; p < .02). We tested the reduction in association of functional status with PSI when IOF was in the equation. Partial mediation was demonstrated by the reduction in betas for functional status (from p = -.50; p < .001 to p = -.35; p < .01), which was statistically significant (t = -2.10; p < .04) using Sobel's (1982) formula.
A parallel set of analyses was conducted using type of medications as me predictor variable. First, IOF was regressed on type of medications and was significant (fi = -.5\;p< .001). Second, PSI was regressed on type of medications and was significant (P = -.54; p < .001). Third, PSI was regressed on type of medications and IOF simultaneously and IOF was significantly related to PSI O = .30; p < .03). Partial mediation was demonstrated by the reduction in betas for type of medications from £ = -.54; p < .001 when 1OF was not in the equation to p = -.38;/? < .01, when IOF was in the equation; the reduction was marginally significant using Sobel's (1982) formula, (/ = -1.97; p < .06).
DISCUSSION
In the present study, we examined direct and mediated relations between condition parameters and mental health of mothers of children with JRA, controlling for significant context characteristics. The findings suggest that dimensions of both biological and functional severity of the child's condition are at Pennsylvania State University on February 28, 2013 http://jpepsy.oxfordjournals.org/ Downloaded from associated with maternal mental health. Further, each of these indices is mediated in part by maternal appraisals of the impact of the condition on the family. Context characteristics such as demographics, maternal health, and the child's age and gender did not show significant relations with maternal mental health for this sample, consistent with findings in another study of parents of children with JRA (Timkoetal., 1992a).
Maternal Menial Health
The finding that 53% of the mothers scored in the "high" range of symptoms is consistent with results from studies of mothers whose children have a range of chronic illnesses (e.g., Ireys & Silver, 1996; Vandvik & Eckblad, 1991) . When examined in a multivariate framework, maternal mental health was associated with mother's reports of the child's functional status and type of medications. Although numerous variables did not enter the model, indices of biological and functional severity accounted for nearly one half of the variance in maternal mental health. These findings are consistent with studies that have yielded direct relations between parameters of a child's JRA and maternal mental health (Timko et al., 1992a; Vandvik & Eckblad, 1991) .
Functional Status, Appraisals of Impact, and Maternal Mental Health
The child's functional status showed both direct and mediated associations with maternal mental health. Mothers whose children displayed higher levels of functioning on daily activities reported better mental health than did mothers of children with lower levels. Further, the association between a child's functional status and maternal mental health was mediated in part by maternal appraisals of the impact of the condition on the family. Within a broader range of illnesses, functional status also has been associated with parental appraisals of impact (Jessop & Stein, 1985) . In light of findings that mothers appear to have high levels of responsibility for ill children (Bristol et al., 1988; Kazak & Marvin, 1984) , mothers may experience increased strain as the child's functional status declines. In turn, increased maternal demands might place a burden on both financial and emotional resources needed to meet other family tasks. This perceived burden may lead to mental health problems.
Type of Medications, Appraisals of Impact, and Maternal Mental Health
Type of medications administered to the child continued to show a significant independent association with mother's mental health after other factors were taken into account. Mothers of children taking NSAIDs in combination with at Pennsylvania State University on February 28, 2013 http://jpepsy.oxfordjournals.org/ Downloaded from steroidal or other medications reported higher levels of psychological problems than did mothers of children on nonsteroidal only or no medications. It is plausible that the type of medication is an indicator of the biological severity of the condition. Indeed, steroidal medications often are prescribed only for patients with severe disease (Anderson, Bradley, Young, McDaniel, & Wise, 1985) .
The results of mediational analyses show that maternal appraisal of impact of the condition on the family in part mediates the relation between type of medications and maternal mental health. However, the reduction in betas was only marginally significant, which suggests that this finding should be interpreted cautiously. Mothers of children who take steroids, and likely have more severe JRA (Anderson et al., 1985) , may perceive a greater burden of care which leads to depleted psychological resources. Type of medications also may be a marker for other activities, behaviors, or problems that were not measured, such as the daily hassles around medication-giving and potential adverse side effects (e.g., mood swings, fluid retention). Increased medication potency usually has increased potential for adverse side effects and often requires increases in other interventions such as blood tests and salt reduction (Cassidy & Petty, 1990) . The struggles around medication administration may have increasingly deleterious effects to the extent that they are appraised by mothers as significantly affecting the normal, daily functioning of the family (e.g., getting a child to school on time). Because maternal appraisal of impact did not significantly mediate the relations between type of medications and maternal mental health, other potential mediators such as maternal worry, self-efficacy, and confidence should be considered.
Limitations and Directions for Future Research
First, these data must be interpreted cautiously due to the limited size of the sample. Although the sample size primarily reduces the ability to detect significant relations, it also poses limitations on our ability to generalize to other samples. Second, the present sample consisted primarily of Caucasian, middle SES, intact families and replication is needed on samples of diverse ethnicities and sociodemographic backgrounds. Third, we did not include child's age in our final analytic models because of the nonsignificant relations with our dependent variable; however, age and developmental level are important variables in the conceptual models that deserve further attention in future studies. One approach is to obtain data about a child's developmental level, which more accurately reflects emotional/cognitive development.
Fourth, we obtained primarily maternal report measures and some physician reports. Although maternal perceptions offer one important perspective, additional perspectives, such as reports from children, fathers, and other medical at Pennsylvania State University on February 28, 2013 http://jpepsy.oxfordjournals.org/ Downloaded from providers, are valuable and would contribute to our understanding of the variables of interest. Also, characteristics of illness course often are not studied and psychometric research is needed to further validate these scales and compare parental with child and physician perceptions.
Fifth, due to the cross-sectional nature of our data, we are unable to draw implications about causal directions among our constructs. Maternal mental health may impact the child's condition or maternal appraisals of impact of the child's condition. Additionally, mothers' perceptions of burden may affect the child's condition severity (cf. Vandvik & Hoyeraal, 1993) . It is also plausible that the relations are bidirectional. Longitudinal studies are needed to tease apart the causal directions of the variables.
Implications for Interventions
Although these findings must be replicated with larger and more diverse samples, they offer promising directions for the design of preventive and treatment interventions. While the biological and functional severity of a child's illness primarily may be influenced by medical intervention (Anderson et al., 1985) , maternal appraisals and coping are malleable processes toward which psychological interventions could be directed. For example, social support has been shown to play an important role in the adaptation of mothers of chronically ill and handicapped children (Wallander et al., 1988) . One mechanism by which social support might affect adaptation is through the modification of maternal appraisals. Thus, social support of mothers of children with JRA may change maternal appraisals of the impact of the condition on the family and indirectly affect their psychological adjustment.
Additionally, interventions might enhance parent's knowledge and skills related to their child's functional impairment, and medication management and administration. Intervention techniques for pain management offer other promising directions.
